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PRESSURE DROP OF RESPIRABLE 
DUST CYCLONE SAMPLERS
AIR SAMPLING
• Air sampling is used to evaluate the concentration of gases/vapors and  
aerosols present in the air a worker breathes, in an occupational facility
• Over exposure to inhaled aerosols have been shown to cause adverse health 
effects of the respiratory tract and other organs ranging from mild irritation to 
chronic and terminal illness
• A primary consideration related to aerosol exposure is particle size 
distribution
PARTICLE SIZE 
DISTRIBUTION
• Aerosols suspended in air can range from 
0.001 to 100 micrometers in diameter
• Respirable fraction – particles that 
penetrate alveoli, then the gas exchange 
region to the blood
SIZE SELECTIVE SAMPLERS
• When an aerosol is known to penetrate the gas exchange region of the lung, a 
sampling strategy focused on the respirable fraction is needed
• The American Conference of Governmental Industrial Hygienists (ACGIH) 
specifies an air sampler used to sample the respirable fraction must have a 50% 
cut point of 4.0 microns
• A common air sampler used to sample the respirable fraction is called a 
cyclone
WHAT IS A CYCLONE?
• The air and aerosols enter into the cyclone, swirl around 
the inner geometry, with the heavy particles falling into the 
grip pot in the bottom, and the respirable particles flowing 
to impact the filter
• The sampling flow rate specified by the cyclone 
manufacturer is a critical parameter, designed to provide 
optimum size separation of the particles
4 TYPES OF CYCLONES
Nylon Cyclone
FR = 1.70 lpm
Zefon Cyclone
FR = 1.70 lpm
GS-3 Cyclone
FR = 2.75 lpm
Aluminum Cyclone
FR = 2.50 lpm
BASIS OF RESEARCH
• When conducting air sampling, a sampling train is assembled, consisting of a 
sampling pump (to move the air) and a cyclone.
• The sampling train is calibrated with a flowmeter (to determine the flowrate)
• The relationship between air sampler design and flow rate related pressure 
drop could theoretically be used to set volumetric flow rates in air sampling 
trains
• In order to use pressure drop as an indicator of flow rate, the relationship 
between pressure drop and flow rate must be established
PARAMETERS
• During this research, the 
pressure drop across the four 
main types of cyclones was 
measured under multiple 
combinations of sampler design 
(inter and intra model), pump 
type, and filter selection (same 
lot and different lots)
PRESSURE DROP
• An air-tight acrylic design vessel (12 inches 
tall and 8” outer diameter with 0.25” side 
wall)
• The air sampling pump, manometer, mass 
flowmeter, and cyclone were connected to 
the design vessel
• Pressure drop was measured across a range 
of flow rates (1.0-3.5 lpm)
• This was repeated to ensure each 
combination of cyclone, filter, lot, and pump 
were evaluated
y = 1.277x - 0.3739
R² = 0.9985
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STATISTICAL ANALYSIS
• Linear Regression Hypothesis Test
• For each trial, the evidence suggest there is a linear correlation between the true 
flowmeter reading and the true average change in pressure
• Comparison of Coefficients in Regression Analysis
• Test were ran to compare the coefficients (slope and y-intercept) for similar trials
• Results of these test were quite varied
• Overall, cyclones are most consistent; however filters and lots often lead to different 
results
TOUCH PUMP STATISTICS SUMMARY
UNIVERSAL PUMP STATISTICS SUMMARY
SUMMARY
• Based on preliminary results, we are expanding our parameters 
• New research question:
• Would variation also occur if we used filters from a different manufacturer?
• Our theory: filters are not manufactured with consistency (variability in pore size)
• We are currently repeating the study using  Zefon filters
• Overall Goal: Generate data that facilitates the choice of pressure drop over 
volumetric flow rate measurements in the calibration of specific air sampling 
trains.
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